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Executive Summary

1. Recommendations

1.2

1.2

1.1 Recommendation on approval
Bevacizumab is recommended for approval.

1.1 Recommendation for nonclinical studies
No additional non<linical studies of bevacizumab are recommended at the present
time.

Recommendations on labeling
The sponsor has proposed the following (in italics) for the label in the first
paragraph of the Clinical Pharmacology section (page 2 of 20):

CLINICAL PHARMACOLOGY
General

C

J

Recommended changes to the wording of this paragraph in the package insert are:

CLINICAL PHARMACOLOGY

Mechanism of Action

Bevacizumab binds VEGF and prevents the interaction of VEGF to its receptors
(Flt-1 and KDR) on the surface of endothelial cells. The interaction of VEGF
with its receptors leads to endothelial cell proliferation and new blood vessel
Jormation in in vitro models of angiogenesis. Administration of Bevacizumab to
xenotransplant models of colon cancer in nude (athymic) mice caused reduction
of microvascular growth and inhibition of metastatic disease progression.

Summary of nonclinical findings

Pharmacokinetic studies were conducted in nude (athymic) mice, rats, rabbits, and
cynomolgus monkeys. In the latter (most relevant) species, elimination hatf-life
ranged from 8-10 days, clearance was 4.76-5.78 mL/day/kg, and time to
maximum serum concentration was 5-33 minutes over the 2, 10, and 50 mg/kg IV
dose range. Absorption and maximum serum concentrations were dose
proportional.

Rabbits were used to study the biodistribution of the radiolabeled product. The
product was mainly distributed to the vascular space with limited distribution to
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1.3

1.4

1.5

3.1

the tissues. The distribution and elimination of the product was similar to the
control article, rhuMAb E25,

Twao pivotal drug interaction studies were conducted in cynomolgus monkeys.
The first study evaluated the pharmacokinetics of Bevacizumab upon
administration of cisplatin and Taxol®. It was found that the pharmacokinetics of
Bevacizumab were not altered in the presence of cisplatin and Taxol®.
Conversely, the pharmacokinetics of Taxol® and cisplatin were not altered by the
administration of thuMAb VEGF. The second study, a smaller pilot study,
evaluated the pharmacokinetics of Bevacizumab with Irinotecan, 5-Fluorouracil
and Leucovorin. No pharmacokinetic drug interactions occurred in this study.

Brief overview of nonclinical findings

The BLA submission contains pharmacology, pharmacokinetic, and toxicology
sections. The pharmacology section consists of 27 published articles and 13
original studies (see Appendix I).

Pharmacologic activity

Recombinant humanized monoclonal antibody to VEGF (thuMAb VEGF) is a
humanized monocional IgG kappa antibody directed against human vascular
endothelial growth factor. Vascular endothelial growth factor (VEGF) is a
endothelial specific mitogen, mediated by two tyrosine kinase receptors, Flt-1
(VEGFR-1} and KDR (VEGFR-2). VEGF is a regulator of angiogenesis.

It is critical for growth and development of vascular and lymphatic endothelial
cells. The VEGF family is composed of VEGF, placenta growth factor, VEGF-B,
VEGF-C, and VEGF-D.

The sponsor’s product, rhuMAb VEGF, does not have high binding affinity to
mouse or rat VEGF. However, it is pharmacologically active in the cynomolgus
monkey.

Nonclinical safety issues relevant to clinical use
VEGEF is critical for embryonic vasculogenesis, bone formation, and the

physiology of the female reproductive tract, all processes dependent upon
proliferation of new blood vessels.

PHARMACOLOGY/TOXICOLOGY REVIEW

INTRODUCTION AND DRUG HISTORY

NDA number: STN BLA-125085

Sequence number/date/type of submission: STN BLA #125085\0; September 2, 2003
Information to sponsor: Yes{ ) No ( X)

Sponsor and/or agent: GENENTECH

Manufacturer for drug substance: GENENTECH
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Reviewer name: Anita M. O’Connor, Ph.D.

Division name: Division of Therapeutic Biological Internal Medicine Products
HFM #: 576

Review completion date: February 23, 2004

Drug:
Trade name: Avastin®
Generic name: Bevacizumab
Code name: G180CL, GI80CU, G180DL (Drug Product)
Chemical name: Recombinant humanized monoclonal antibody to VEGF
CAS registry number: #216974-75-3
Molecular formula/molecular weight: 149,199 Daltons
Structure: See figures | and 2 below

Figure 1
Primary Sequence of Bevacizumab

1d

The residues underlined are part of the complementarity-determining regions of the antibody
(Presta et al. 1997),
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Figure 2
Primary Sequence of Bevacizumab

J

The residues underined are part of the complementarity-determining regions of the antibody
(Presta et al. 1997},

Relevant INDs/NDAs/DMFs: BB IND #7023 (Genentech) and BB IND #7921 (NCI)
Drug class: Monoclonal antibody
Indication: AVASTIN® (bevacizumab) in combination with 5-fluorouracil-based

chemotherapy is indicated for first-line treatment of patients with metastatic carcinoma of
the colon and rectum.
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Clinical formulation:
AVASTIN® 1s supplied as a sterile liquid in 4 mL and 16 mL, single use glass vials
designed to deliver 100 and 400 mg of bevacizumab per vial, respectively.

Single unit 100 mg carton: Contains one 4 ml vial of AVASTIN® (25 mg/ml,). The
Jormulation is 25 mg/mL bevacizumab in 51 mM sodium phosphate, pH 6.2, 60 mg/mL
trehalose dihydrate, and 0.04% polysorbate 20.

Single unit 400 mg carton: Contains one 16 ml vial of AVASTIN®(25 mg/ml). The
Jormulation is 25 mg/mL bevacizumab in 51 mM sodium phosphate, pH 6.2, 60 mg/mL
trehalose dihydrate, and 0.04% polysorbate 20.

Route of administration: The proposed package insert states: {_
C
Proposed use: The proposed package insert states: r

1

Disclaimer: The primary sequence structures, figures, tables, and the list of
pharmacologic/pharmacokinetic studies are graphic images taken from the submission.

Studies reviewed within this submission: BLA sections 4.2.1 (Pharmacology) and
4.2.2. (Pharmacokinetics). For a review of section 4.2.3 (Toxicology) see review by Dr.
Barbara Wilcox.

Studies not reviewed within this submission: Analytical Methods and Validation Reports
(Section 4.2.2.1) and Toxicology (Section 4.2.3)

3.2 PHARMACOLOGY

3.2.1 Brief summary

3.2.2 Primary pharmacodynamics
This section consists of 19 published articles from the scientific literature in portable
document format.

3.2.3 Secondary pharmacodynamics
No studies of this type are included in the submission.

3.2.3 Safety pharmacology
No studies of this type are included in the present submission.
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3.2.5 Pharmacodynamic drug interactions
This section consists of 8 published articles from the scientific literature in portable
document format.

3.3  PHARMACOKINETICS/TOXICOKINETICS

Thirteen pharmacokinetic studies are in section 4.2 of the submission (see Appendix I for
a list of studies)

3.3.1 Brief summary

Pharmacokinetic studies were conducted in nude {athymic) mice, rats, rabbits, and
cynomolgus monkeys. In the latter (most relevant) species, elimination half-life ranged
from 8-10 days, clearance was 4.76-5.78 mL/day/kg, and time to maximum serum
concentration was 5-33 minutes over the 2, 10, 50 mg/kg IV dose range. Absorption and
maximum serum concentrations were dose proportional.

Rabbits were used to study the biodistribution of the radiolabeled product. The product
was mainly distributed to the vascular space with limited distribution to the tissues. The
distribution and elimination of the product was similar to the control article, rhuMAb
E25.

Two pivotal drug interaction studies were conducted in cynomolgus monkeys.

The first study evaluated the pharmacokinetics of Bevacizumab upon administration of
cisplatin and Taxol®. It was found that the pharmacokinetics of Bevacizumab were not
altered in the presence of cisplatin and Taxol®. Conversely, the pharmacokinetics of
Taxol® and cisplatin were not altered by the administration of thuMAb VEGF. The
second study, a smaller pilot study, evaluated the pharmacokinetics of Bevacizumab with
Irinotecan, 5-Fluorouracil and Leucovorin. No pharmacokinetic drug interactions
occurred in this study.

3.3.3 Absorption

Study: Pharmacokinetic Analysis: rhuMAb VEGF Intravenous and Intraperitoneal
Pharmacokinetics of rhuMAb VEGF in Female NU/NU (athymic) Nude Mice

Key study findings: The product is not pharmacologically active in this species. The
study complemented the proof of concept (i.e., xenotransplant efficacy) studies done in
this strain of mice. Key study findings are found under pharmacokinetic results (below).
Study no.: 96-416-1751PK

Volume #, and page #: N/A (electronic submission)

Conducting laboratory and location: Genentech

Date of study imitiation: December 16, 1996

GLP compliance: Not specified in final report

QA statement: yes( ) no (X)

Drug, lot #, and % purity: thuMAb VEGF, Lot No. M3-RD595 thuMAb VEGF
Vehicle: Lot No. M3-RD488; information regarding the purity was not provided in the
final study report.
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Methods
Doses: .80 mg/kg IP, .80 mg/kg IV, 8.5 mg/kg IP, 8.5 mg/kg IV (see table in
Appendix II)

Species/strain: Athymic female NU/NU mice, weighing 16-25 grams
Number/sex/group: 2 per treatment group per time point (n=90)

Route, formulation, volume, and infusion rate: Single intraperitoneal (IP) or
IV

Satellite groups: None

Study design: Single injection for pharmacokinetic evaluation; 2 mice sacrificed
at each time point (0, 1, 2, 4, 8, 16, 24 and 32 hours, and days 2, 3, 5, 8, 11, 14,
17)

Parameters and endpoints evaluated: rhuMAb VEGF serum concentrations by
ELISA for pharmacokinetic endpoints

Results

Mortality: None cited

Clinical signs: Not done

Body weights: Not done

Food consumption: Not done

Toxicokinetics: Not done

Pharmacokinetics: The maximum serum concentration for the IV groups was
approximately dose proportional and absorption (AUC) was dose dependent. The [P data
were highly variable. Due to ambiguous results the experiment was repeated. (See Table
1 and Figure 1, Appendix I, for pharmacokinetic data.)

Study: Pharmacokinetic Analysis: rhuMAb VEGF Intravenous and Subcutaneous
Pharmacokinetics of rhuMAb VEGF in Female Mice

Key study findings: The product is not pharmacologically active in this species. This
study complemented the proof of concept (e.g., xenotransplant efficacy) studies
conducted with this strain of mice. The pharmacokinetic parameters are in the same range
of those in the previous study (96-195-1751PK) for the 8.5 mg/kg [V treatment group.
Study no.: 96-195-1751PK

Volume #, and page #: N/A (electronic submission)

Conducting laboratory and location: Genentech

Date of study initiation: June 19, 1996

GLP compliance: Not specified

QA statement: yes ( ) no (X)

Drug, lot #, and % purity: Lot and purity were not specified in the final report

Methods
Doses: 9.3 mg/kg IV or 9.3 mg/kg subcutaneous (SC)
Species/strain: Beige nude mice (n=60), body weight range=19-25 grams
Number/sex/group: 2/treatment/timpoint
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Route, formulation, volume, and infusion rate: 0.14 mL of 1.45 mg/ml. of
rhuMAb VEGF either as a single IV or SC injection (9.3 mg/kg)
Satellite groups: None
Study design: Single injection for pharmacokinetic evaluation; serum was
harvested on day 1 at 5 minutes, 1, 2, 4, and 8 hours, on day 2 at 0 and 8§ hours,
and ondays 3,4, 5,6, 9, 12, and 15. At each time point, two mice per group were
sacrificed. In addition, two mice were sacrificed for predose sampling,
Parameters and endpoints evaluated: rhuMAb VEGF serum concentrations
(by ELISA) for pharmacokinetic endpoints

Results

Mortality: None cited

Clinical signs: Not done
Body weights: Not done

Food consumption; Not done

Toxicokinetics: Not done

Pharmacokinetics: Estimates of error, (as standard deviations or standard errors) were
not reported. Absorption (AUC.. )} was 593 and 682 ugeday/mL for the IV and SC
treatment groups, respectively. Mean residence time was approximately 8-10 days for
both groups. Terminal half-lives were similar for both groups (~6-7 days). Weight
normalized serum clearance (CL) was also similar for both treatment groups (15.7 and
13.6 mL/day/kg, respectively for IV and SC groups). Time of average observed peak
concentration (Tax) was 5 minutes by IV and 32 hours by SC route of administration.
Average observed peak rhuMAb VEGF (Cpax) Was roughly twice as high for the IV
group (174 ug/mL) as the SC group (74.1 ug/mL). (See pharmacokinetic parameter
estimates in Table 1, Appendix II1.)

Study: Pharmacokinetic Analysis: rhuMAb VEGF Pharmacokinetics of rhuMAb
VEGF in Male Rats

Key study findings: With the exception of T, the pharmacokinetic parameters were
not within the same range as those seen in the athymic mouse studies. The relationship
between dose and pharmacokinetic parameters was not dose proportional (i.e., not linear).
However, the study is not very informative due to small numbers of animals, lack of
pharmacological activity and the limited sampling schedule.

Study no.: 96-196-1751PK

Volume #, and page #: N/A (electronic submission)

Conducting Iaboratory and location: Genentech

Date of study initiation: June 19, 1996

GLP compliance: Not specified

QA statement: yes ( ) no (X)

Drug, lot #, and % purity: Lot and purity were not specified in the final report

Methods
Doses: I or 10 mg/kg of thuMAb VEGF by IV or 10 mg/kg SC (see study design
table in Appendix IV)
Species/strain: Sprague Dawley rats weighing 297-345 grams

10
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Number/sex/group: 3 per group (n=9)
Route, formulation, volume, and infusion rate: Each group received either an
IV or SC injection of thuMAb VEGF. Actual doses received were 0.664 mg/kg or
10.1 mg/kg as a single IV bolus in the femoral vein or 10.1 mg/kg as a single SC
injection in the flank. Actual dose concentrations were 0.521 and 7.93 mg/mL.
Satellite groups: None
Study design: Serum was harvested from each rat prior to dosing and on day 1 at
5, 15, and 30 minutes post-dose, 1, 2, 4, 6 and 8 hours, on day 2 at 0 and 8 hours,
and ondays 3,4, 5, 8,9, 10, 12, and 15.
Parameters and endpoints evaluated: rthuMAb VEGF serum concentrations
(by ELISA) for pharmacokinetic endpoints

Results

Mortality: None cited

Clinical signs: Not done
Body weights: Not done

Food consumption: Not done
Toxicokinetics: Not done

Pharmacokinetics: For group 2, administered 10.1 mg/kg by IV, (mean) T was 5
(minutes), Crax Was 341+39 (ug/mL), CL was 4.83+1.1 (mL/day/kg}, elimination half-life
was 12.3+3.2 (days) and AUCy. (ugeday/mL) was 2160+500. For group 1, administered
0.664 mg/kg by IV, Tmax was 15 (minutes), Crax was 29.7+1.8 (ug/mL), CL was 8.37+1.4
(mL/day/kg), elimination half-life was 5.42+.82 (days) and AUC_, (ugeday/mL) was
8014,

Standard deviations indicated high variability due to low animal numbers. Limited
sampling (i.e., only two half-lives) also compromise the results of this study. {See Table
I and Figure 1 in Appendix IV for pharmacokinetic parameter estimates and graphs.)

Study: Single Intravenous/Subcutaneous Dose Pharmacokinetic Study with rhuMAb
VEGF in Male Cynomolgus Monkeys

Key study findings: The pharmacokinetics of thuMAb VEGF in cynomolgus monkeys
was dose proportional (i.e. linear).

Study ne.: 96-211-1751

Volume #, and page #: N/A (electronic submission)

Conducting laboratory and location: —

Date of study initiation: October 3, 1996

GLP compliance: Yes

QA statement: yes(X)no ()

Drug, lot #, and % purity: rhuMAb VEGF Lot M3-RD595, vehicle Lot. M3-RD588,
product purity characteristics were . '
SDS-PAGE= expected banding pattern

—_— and

Methods
Doses: 2, 10, 50 mg/kg IV (5 mL volume) or 10 mg/kg SC (1 mL volume) (see
study design table in Appendix V)

11
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Species/strain: Cynomolgus monkeys
Number/sex/group: 4 males/treatment group (n=16)
Route, formulation, volume, and infusion rate: For the 3 IV treatment groups
infused over 10-3(} seconds the volume was 5 mL; the SC group received a 1 mL
volume infused as a bolus injection
Satellite groups: None
Study design: Each group received either a single dose IV or SC for
pharmacokinetic endpoints and antibody formation to the product. Animals were
sampled for rhuMAb VEGEF pre dosing, and at 5 minutes, 30 minutes, 1, 2, 4, 8,
12, 18, 24, 36 hours, and days 3-16, 18, 21, 24, 27, 30; antibody analyses were
done at week -3, pre dosing day 1 and on day 30.
Parameters and endpoints evaluated: rhuMAb VEGF serum concentrations
(by ELISA) for pharmacokinetic endpoints, [gG antibodies (by ELISA) to
rthuMAb VEGF
Results
Mortality: None
Clinical signs: No observations of clinical toxicity
Body weights: Normal
Food consumption: Normal
Clinical Pathology: Normal, although animals were only evaluated at -12 days
Toxicokinetics: Not done
Immunogenicity: No IgG antibodies to the product were detected; however, one animal.
did have a precipitous drop in serum rhuMAb VEGF after day 18 for unknown reasons.
Pharmacokinetics: The pharmacokinetics of thuMAb VEGF in cynomolgus monkeys
was dose proportional (i.e. linear). Time to maximum serum concentration for the 2 and
10 mg/kg IV groups was 18 and 33 minutes, respectively. The elimination half-life
ranged from 8.75 to 10.3 days for the 2, 10, and 50 mg/kg IV groups. Clearance corrected
for body weight was also similar between these groups, ranging from 4.76 to 5.78
ml./day/kg. The mean residence time for the IV groups was 12-13.4 days. Absorption
was 430, 1810, and 8800 (ug/day/mL) for the 2, 10, and 50 mg/kg IV groups. Maximum
serum concentration, also dose proportional, was 68, 290, and 1400 for these three
groups. (See tables and Figure 1 in Appendix V showing pharmacokinetic estimates and
serum concentrations over time.)

3.3.4 Distribution

Study: Tissue Distribution of 125 I rhuMAb VEGF in Rabbits Following Intravenous
Administration

Key study findings: The product was primarily distributed in the vascular space with
limited distribution to tissues. Tissue uptake and catabolism were similar between
rhuMAb VEGF and the control article, thuMAb E25.

Study ne.: 96-323-1751

Volume #, and page #: N/A (electronic submission)

Conducting laboratory and location: Genentech, Inc.

Date of study initiation: September 24, 1996

12
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GLP compliance: No

QA statement: yes { ) no (X)

Drug, lot #, and % purity: GNE 24748-93 (thuMAb VEGF) and C9810AX (thuMAb

EGF E25)

Methods
Doses: See study design table in Appendix VI; trace doses of either thuMAb
EGF E25 or thuMAb VEGF were administered (~5 ug/kg protein dose; 464-652
mCi/kg of *** I labeled dose; 95 or 125 uCi/mg specific activity)
Species/strain: Rabbit, New Zealand White, 5 weeks old, 1.1-1.3 kg
Number/sex/group: 2 males per treatment group (n=8)
Route, formulation, volume, and infusion rate: Single IV bolus
Satellite groups: None
Study design: Blood was collected at 2, 5, 8, 24, 32, and 48 hours prior to
sacrifice.
Parameters and endpoints evaluated: Radioactivity analysis of plasma, urine
and tissues

Results

Mortality: None cited

Clinical signs: Not done

Body weights: Not done
Food consumption: Not done

Toxicokinetics: Not done

Pharmacokinetics: The profile of radioactive plasma rhuMAb VEGF and rhuMAb
VEGF E25 were similar, especially at the 2, 5, and 8 sampling points. (See Figure 2
Appendix VL)

Tissue Distribution: Less than 10% of the radioactivity in the urine was precipitable
suggesting that most of the urine radioactivity was not proteinaceous. The primary route
of excretion of the radioactivity was urinary. Both products were mainly found in the
blood/plasma component and neither had significant uptakes by any organ, with the
exception of rhuMAb VEGF E25 that appeared to have some unusually high uptake by
lung tissue compared to rhuMAb VEGF at the 2 hour time point. The pattern of
distribution was similar between the two products, (with the exception of the lung)
suggesting no differences in catabolism and elimination (i.c. typical catabolism for a
monoclonal antibody.) (See Figures 4A, 4B, 5A, 5B in Appendix VL)

3.3.5 Metabolism
3.3.6 Excretion
3.3.7 Pharmacokinetic drug interactions

Study: Safety and Pharmacokinetics of rhuMAb VEGF Administered in Combination
with Platinol ® -AQ and Taxol ® in Cynomolgus Monkeys

Key study findings: The test article had no effects on the pharmacokinetics of either
chemotherapy agent tested.

13
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Study no.: 96-375-1751
Volume #, and page #: N/A (electronic submission)
Conducting laboratory and location:

Date of study initiation: November 25, 1996

GLP compliance: Yes

QA statement: yes (X )no ()

Drug, lot #, and % purity: thuMAb VEGF Lot No. M3-RD595, rhuMAb VEGF
Vehicle, Lot No. M3-RD3588, Platinole-AQ [Cisplatin Injection, USP (cisplatin), Bristol-
Myers Squibb Company, New Brunswick, New Jersey], Lot No. H6F28A, Paclitaxel for
Injection Concentrate [(Taxole), Bristol-Myers Squibb Company], Lot No. H6F29A

Methods
Doses: 0 or 10 mg/kg rhuMAb VEGF, 0 or | mg/kg cisplatin, 0 or 4 mg/kg
Taxol® (see study design table in Appendix VII)
Species/strain: Cynomolgus monkeys
Number/sex/group: 5 animals assigned to 4 treatment groups (n=20)
Route, formulation, volume, and infusion rate: Intravenous via the saphenous
vein
Satellite groups: None
Study design: See study design table in Appendix VII
Parameters and endpoints evaluated: Body weight, physical examinations,
electrocardiographs, clinical chemistry, hematology, urine chemistry, cisplatin,
Taxol®, and rhuMAb VEGF for pharmacokinetic endpoints, antibodies to
thuMAb VEGF
Results
Mortality: None
Clinical signs: No effects due to thuMAb VEGF; vomiting in the chemotherapy groups
Body weights: No effects due to rhuMAb VEGF; lower body weights in the
chemotherapy groups
Clinical Chemistry/Hematology: No effects due to thuMAb VEGF; neutropenia in the
chemotherapy groups
Food consumption: No effects due to any treatment, however, only qualitative
(observational) data were collected
Toxicokinetics: Not done
Antibody Analyses: No anti rhuMAb VEGF antibodies were found in any monkey
Pharmacokinetics: See tables and figures in Appendix VII. rhuMAb did not appear to
have any effects on the pharmacokinetics of either chemotherapy agent.

Study: Two-Week Pilot Intravenous Toxicity and Toxicokinetic Study with rhuMAb
VEGF in Combination with Irinotecan, 5-Fluorouracil, and Leucovorin in
Cynomolgus Monkeys

Key study findings: See results (below). Treatment with thuMAb VEGF did not appear

to increase or decrease the effects related to treatment with the antineoplastic therapy
regimen of Irinotecan (CPT-11), 5-Fluorouracil (5-FU), and Leucovorin (LV).

14
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Study no.: 00-376-1756
Volume #, and page #: N/A (electronic submission)

Conducting laboratory and location: —_—

Date of study initiation: August 24, 2000

GLP compliance: Yes

QA statement: yes(Y)no ()

Drug, lot #, and % purity: thuMAb VEGF), Lot No. L9804AX, Camptosar Irinotecan
HCl Injection (CPT-11), Lot No. 31DYH, Adrucil, Fluorouracil Injection (5-FU), Lot
No. FFB099, Leucovorin Calcium for Injection LV Lot No. 426-080

Methods
Doses: See table in Appendix VIII
Species/strain: Young adult niive male cynomolgus monkeys, 2.6-3.4 kg
Number/sex/group: 4 males (group 1), 5 males (group 2), 3 males (group 3)
Route, formulation, voelume, and infusion rate: Bolus [V for all drug producis,
right or left saphenous vein, excepting CP-11 (90 minute infusion)
Satellite groups: None
Study design: See table in Appendix VIIL; animals were given human clinical
doses of antineoplastic therapy. CP-11 was administered on days 1 and 8.
Following CP-11 infusion, animals were dosed IV with LV, 5-FU, and thuMAb
VEGF.
Parameters and endpoints evaluated: Clinical signs, body weights, food
consumption, toxicokinetics, clinical chemistry, hematology, macroscopic and
microscopic pathology
Results
Mortality: None
Clinical signs: Vomiting, diarrhea in all groups attributed to chemotherapy
Body weights: Slight weight loss in all groups due to chemotherapy
Food consumption: Decreased feed intake attributed to chemotherapy
Clinical Chemistry: No biologically significant changes
Hematology: Red blood cells, hemoglobin, hematocrit, platelets declined in all groups
due to chemotherapy and in response, percent reticulocytes increased. The decline in the
red blood cell variables were partly due to repeated blood draws.
Toxicokinetics: No apparent effects of thuMAb VEGF on the pharmacokinetics of CPT-
11 or 5-FU. Following administration of CPT-11/5-FU/ the pK of CPT-11 and 5-FU was
characterized by a rapid clearance with a half-life of approximately ! hour and 0.5 hour,
respectively. Pharmacokinetics of Leucovorin was not presented. The sponsor had assay
problems with the primary metabolite of CPT-11 (SN38).
Pathology: Anatomical pathology findings related to administration of CPT-11, 5-FU,
and LV included small thymus in Groups 1 and 2, thymic lymphoid depletion, and sternal
myeloid hypoplasia and/or erythroid hyperplasia in all groups.

15
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3.3.8 Other Pharmacokinetic Studies

- Smdy Number - . Title " R (LB - . Summary..
99-023-1751 (Non-GLP) Pharmacokinetic Study of rhuMAb Thc purpose of this study was to evaluate and compare lhc pk of
VEGF (First two rhubMAb VEGF molecules, a first and second generation
and Second generation; full-fength) rhuMAb VEGF, following intravenous (TV) administration in
Following female rabbits. Group 1 and 2 were administered 0.5 mg/kg of
Intravenous Administration in either first or second gencration thuMAb as a single bolus IV
Normal Rabbits infusion. A third group was treated with 0.25 mg/kg of the second
' generation product. Antibodies were detected in the rabbits
starting at day 4 after infusion, making the pharmacokinetics of
the study not particularly informative.
98-055-1751 Pharmacokinetic Sprague-Dawley rats were administered a single TV bolus dose of
(Non-GLP} Study of | '*I] VEGF,ss.thuMAb cither recombinant humanized VEGF165 (VEGF165), pre-formed
VEGF Complexes Intravenously VEGF gsthuMAb VEGF complexes (1:10 molar ratio), or
Administered in Normal Rats riuMAb VEGF alone. Clearance of the complexes was decreased
by a factor of 3.4 compared to VEGF alone. Clearance of thuMAb
alone was similar to that of the complexes.
99-119-1751 Pharmacokinetic Study of Two The objective of this study was to characterize and compare the
(Non-GLF) rhuMAb VEGF Cell-lines (current pharmacokinetics of thuMAb VEGF from two different cell lines
¥5. new) Intravenously {rhuMAb VEGF control Lot H9815A and thuMAb VEGF G7 Lot
Administered in Normal Rats K9808A) following IV bolus administration of 10 mg/kg in 12
rats. Results suggested no differences between the 2 cell line
products, however, a formal bioequivalency analysis was not
conducted.
01-456-1751 Pharmacokinetic Study of rhuMAb The purpose of this study was to characterize and compare the pk
{Non-GLP) VEGF Intravenously Administered of 2 rhuMAb VEGF lots that were used in the preclinical
in Normat Rats cynomolgus monkey studies. All but 1/32 rats completed the IV
dosing regimen with 10 mg/kg of either product lot. Following a
single IV bolus dose at 10 mg/kg, the clearance of the 2 lots met
the criterion for bioequivalence, with a geometric mean ratio of
0.944 and 90% CI of 0.83-1.06.
02-249-1751 Phannacokinetic Study of rhuMAb This study was designed to investigate and compare the
{Non-GLF}) VEGF pharmacokinetics and immunogenicity of thuMAb VEGF used in
Intravenously Administered in Phase IH (Lot N9832A) versus a subsequently manufactured lot
Normai Rats (Lot R9844). Pharmacokinetic data were collected from 10
males/10 femates per treatment group (=40 total). Forty
Sprague-Dawley rats completed the IV bolus single dose (10
mg/kg) study. Since animals developed antibodies to the
product(s) after day 11, only pk data for days 1-11 were used in
the analysis. Following a single IV bolus dose at 10 mg/kg, the
clearance of thuMAb VEGF Lot | and rhuMAb VEGF Lot 2 was
similar and met the criterion for bioequivalence, with a geometric
mean ratio (Lot 2 to Lot 1) of 9.98 and 90% CI of 0.9-1.06 for
AUGCy;.
99-079-1751 Pharmacokinetic Study of thuMAb  § The purpose of this study was to characterize and compare the
(Non-GLP) VEGF Variants pharmacokinetics of two rhuMAb VEGF variant molecules,
Intravenously Administered in having differing glycosylation patterns, with a control lot of
Norm:al Rats thuMAb VEGF. None of these materials were used in clinical
trials. There were iow numbers of rats per group (n=15, or
3reatment group); there were no differences in pharmacokinetics
between groups.

3.3.10 Tables and figures to include comparative TK summary

34 TOXICOLOGY

3.4.1 Overall toxicology summary

General toxicology:
Genetic toxicology:
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Carcinogenicity:

Reproductive toxicology:

Special toxicology:

3.4.2 Single-dose toxicity

3.4.3 Repeat-dose toxicity

3.4.4. Genetic toxicology

3.4.5. Carcinogenicity

3.4.6. Reproductive and developmental toxicology

3.4.7 Local tolerance

3.4.8 Special toxicology studies

3.6 OVERALL CONCLUSIONS AND RECOMMENDATIONS
Conclusions:

Unresolved toxicology issues (if any): None.

Recommendations: No further action is recommended for this product.
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See item 1.2 on page 3 of this review.
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3.7.  APPENDIX/ATTACHMENTS

APPENDIX I

LIST OF PHARMACOLOGY/PHARMOCOKINETIC STUDIES
4.2.2.2 Absorption

96-416-1751PK: Pharmacokinetic Analysis: rhuMAb VEGF
intravenous and Intraperitoneal Pharmacokinetics of thuMAb
VEGF in Female NU/NU (Athymic) Nude Mice

96-195-1751PK: Pharmacckinetic Analysis: rhuMAb VEGF
Intravenous and Subcutaneous Pharmacokinetics of rhuMAb
VEGF in Female Mice

96-196-1751PK: Pharmacokinetic Analysis: rhuMAb VEGF
Pharmacokinetics of rhuMAb VEGF in Male Rats

APPEARS T,l?’f’ .
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4.2.2.2 Absorption {cont'd)

96-211-1751: Single Intravenous/Subcutaneous Dose
Pharmacokinetic Study with rhuMAb VEGF in Male
Cynomoalgus Monkeys

Supplemental Analysis 96-211-1751PK: Single
Intravenous/Subcutaneous Dose Pharmacokinetic Study with
rhuMAb VEGF in Male Cynomolgus Monkeys

4.2.2.3 Distribution

986-323-1751; Tissue Distribution of '*°|l-rhuMAb VEGF in Rabbits
Following Intravenous Administration

4.2.2.4 Metabolism

96-323-1751: Tissue Distribution of "“°)-rhuMAb VEGF in Rabbits
Following Intravenous Administration

4.2.2.5 Excretion

96-323-1751: Tissue Distribution of '’I-rhuMAb VEGF in Rabbits
Following Intravenous Administration

4.2.2.6 Pharmacokinetic Drug Interactions

96-375-17561: Safety and Pharmacokinetics of rhuMAb VEGF
Administered in Combination with Platinof*-AQ and Taxol in
Cynomoigus Monkeys

Supplemental Analysis 96-375-1751PK: Safety and

Pharmacokin_etics of rhuMAb VEGF Administered in Combination
with Platinol®-AQ and Taxol® in Cynomolgus Monkeys

00-376-1756: Two-Week Pilot Intravenous Toxicity and Toxicokinetic
Study with rhuMAb VEGF in Combination with Irinotecan,
S5-Fluorouracil, and Leucovorin in Cynomolgus Monkeys

Supplement to 00-376-1756—DCN: 12-083-T1: Determination of
Irinotecan and its Metabolite, SN-38, in Heparinized Cynomolgus
Monkey Plasma Samples by HPLC

4.2.2.7 Other Pharmacckinetic Studies

96-416-1751PK: Pharmacokinetic Analysis: rhuMAb VEGF
Intravenous and Intraperitoneal Pharmacckinetics of rhuMAb
VEGF in Female NU/NU (Athymic) Nude Mice

96-195-1751PK: Pharmacokinetic Analysis: rhuMAb VEGF
Intravenous and Subcutaneous Pharmacokinetics of rhuMAb
VEGF in Female Mice

96-196-1751PK: Pharmacokinetic Analysis: rhuMAb VEGF
Pharmacokinetics of rhuMAb VEGF in Male Rats

99-023-1751: Pharmacokinetic Study of rhuMAb VEGF (First and
Second Generation; Full-Length) Following Intravenous
Administration in Normal Rabpits
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4.2.2.7 Other Pharmacokinetic Studies (cont'd)

96-211-1751: Single intravenous/Subcutaneous Dose
Pharmacokinetic Study with rhuMAb VEGF in Male
Cynomolgus Monkeys

Supplemental Analysis 96-211-1751PK: Single
Intravenous/Subcutaneous Dose Pharmacokinetic Study with
rhuMAb VEGF in Male Cynomolgus Monkeys

98-055-1751: Pharmacokinetic Study of '®I-VEGF 1s5:rhuMAb VEGF
Complexes Intravenously Administered in Normal Rats

99-119-1751: Pharmacokinetic Study of Two rhuMAb
VEGF Cell-Lines (Control vs. New) Intravenously
Administered in Normal Rats

01-456-1751: Pharmacokinetic Study of rhuMAb VEGF intravenously
Administered in Normal Rats

02-249-1751: Pharmacokinetic Study of rhuMAb VEGF Intravenously
Administered in Normal Rats

99-079-1751: Pharmacokinetic Study of rhuMAb VEGF Variants
Intravenously Administered in Normal Rats
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APPENDIX I1
Group rhuMAb VEGF Dose (mg/kg) Route

1 8.5 v

2 8.5 IP

3 0.80 v

4 0.80 P

Table 1

Pharmacokinetic Parameter Estimates and Observed Parameters in
Mice Following 1V or IP Administration of 0.8C or 8 5 mg/kg rhuMAb VEGF

Group 1 2 3 4

Dose 8.5 mg/kg iV 8.5 mg/kg IP 0.80 mg/kg IV 0.80 mg/kg IP
Average Weight (g) 20.2 19.8 199 200
Trmax 5 minutes 120 minutes 5 minutes 120 minutes
Crnax (1g/mL) 148 656 156 8.58
CL/W {mL/dayfkg)? 14.8 b 341 -

t142 elimination {day) 7.22 - 3.12 -
AUCq_.o (pg-day/mL) 875 - 293 -
AUCH min-Day17 (Hg-day/mL) 575 533 289 271

3 For IP dosing. clearance is CL/WIF where F is bicavailability.
b Due to the variable nature of the data following P administration, the parameter is nat reported.

Figure

1

Mean Serum thuMAb VEGF Concentration versus Time Curves Following intravenous or Infraperitoneal
Administration of 0.80 or 8.5 mg/kg rhuMAb VEGF 1o Mice (n = 2 mice per timepoint per group)

3 —a— Group 1 - §5mgkg IV

rhuMAb VEGF Concentration {ugimL)

0.1

1 —-m—Growup 3 - 6 80 mg/kg IV

rhuMAb VEGF Concantration (pigiml)

.0

Tie {days)
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APPENDIX 111

Table 1
Pharmacokinetic Parameter Estimates and Observed Parameters in
Female Mice Following IV or SC Administration of 9.3 mg/kg rhuMAb VEGF2

Parameters 8.3 mg/kg IV 9.3 mg/kg SC
Average Weight (g) 218 21.8
TrmaxP 5 min 32 hrs
Crax (Hg/mL)C 174 74.1
Ve/W (mLikg)d 53.0 119
Vss/W (mL/kg)® 152 A
CL/W (mi/day’/kg)d 15.7 13.6
t1/2 absorption (hr)h - 6.19
t172 aq (hr) 1.20 -
t172 a2 (day} 6.81 6.05
MRT (day) 9.69 8.74
AUC5min-Day15 {(ug-day/mL) 442 539
AUC (pg-day/ml.)k 593 682
%AUCay4 1.41 -
%AUCa, 98 6 -
Bioavailability (%)! - 110
a

b
c
d

—

Parameters reported to two or three significant figures.

Time of average observed peak concentration.

Average observed peak rhuMAb VEGF concentration,

V /W is the weight-normalized initial volume of distribution. For the SC group, this parameter is
volume is V/F/W, where F is bicavailabiiity.

Vsg is the weight-normalized steady-state volume of distribution,

Dashes = not applicable.

Weight-normalized serum clearance. For the SC group, this parameler is CL/FAW, where F is
bioavailability.

t172 absorption. t1s2 aq and tyys as are the absorption half-life, initial half-life and terminal half-
life, respectively.

Mean residence time.

Truncated area under the serum concentration versus time curve from 5 min. to Day 15.

AUC is the extrapolated area under the serum concentration versus time curve; %AUCay and
AUCa;z; are the percent of AUC associated with each phase.

Bioavailability determined from extrapolated AUCg/AUCy.
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APPENDIX IV
No. rats Nominal Dose Actual Dose Conc.  Actual Dose
Group _per group (mg/kg) Route {mg/mL) (mg/kg)
1 3 1 v 0.521 0.664
2 3 10 v 7.93 10.1
3 3 10 sC 7.93 10.1
Table 1
Observed and Estimated Parameters in Male Rats Following IV or SC Administration of rhuMAb VEGF
Group 1 - 0.664 mgikg IV Group 2-10.5 mgkg IV Group 3 - 10.1 mg/kg SC
Parameter RatA RatB RatC Meani5D |RatD RatE RatF Meani S0 | RatG RatH Ratl  Mean+ SD
Weight (g) 332 325 45 334+10 | 337 312 330 326:13 | 297 301 313 304163
T o ® 15min 30 min 15 mun 15 min 15min Smin 5 min 5 min 7 days 7days 4 days 7 days
Crmax (HE/mL} —_— 297+18 —_— 341139 _ 147 £ 13
VoW (mUkg)? 240 255 255 250:0090 | 279 332 33 308:27 | 363 270 280 305151
Vs (mikg) 477 6806 608 588x10 | 680 762 932 795112 | _c - - -
CLA (mLidaykg)d 695 835 982 837+14 | 588 374 48 48311} 814 589 681 695211
1172 01 (W€ 508 870 870 749:21 1753 436 782 557+19 | 742 763 685 T3040
1172 aztday) 498 637 492 542:082 [ 863 144 140 123%32 | 209 318 28 3042017
MRT (day) ! 686 814 619 706:099 | 117 204 192 171+47 | 446 459 412 4392024
AUCsmin-Day 15 (Mg-dayfmb )9 82.7 629 614 62.0:+12 | 1200 1390 {130 1240:130| 1040 1400 1350 1260+ 200
AUC (pgeday/mLh 856 795 676 809+14 [ 1720 2700 2080 2160+500| 1240 1710 1480 1480 + 240
HAUCaq 481 121 138  102+48 [ 615 171 510 432423 - - -
%AUCOZ 952 879 B62 8YB:48 | 038 983 949 35723 - - - -
Bicavailabiity (%) ! - - - - - - - - . . - 69

2 Trax and Cpyy, are the time of observed peak concentration and abserved peak tuMAb VEGF concentration, respectively.
b VW and Vgo/W are the weight-normeiized initial and steady-state volumes of distibution. For the SC group. voiume is V/FAV, where F s

bicavailability.
Dashes = not apphcable.

Mean residence time.

T a ™ o an

Report 96-196-1751PK
February t8, 1997

24

Truncated area under the serum concentration versus ime curve (AUC) from 5 min to Day 15,
Extrapolated area under the serum concentration versus time curve; %AUCay and AUCa;z are the percent of AUC associated with each phase.
1 Bioavaskability determined from extrapalated AUCcfAUC at a dose of 10.1 malkg.

Weight-normalized serum clearance. For the SC group, this parameter is CLIF/W, where F is bioavaitability.
t1/2.04 and 143 0z are the indial hall-life (or absorption half-Ble for the SC group) and terminal hall-iife, respectively.
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Figure 1

Group Mean (+ SD) rhuMAb VEGF Seruin Concentration versus Time Curves Foliowing Intravenous or Subcutaneous
Administration of rhuMAL VEGF to Male Rats with the Mean Mode! Equation Superimposed on the Data

rhuMAb VEGF Concentration {jgimi

01

{n=3 per timepoint)

—a—= Group 1 - 0.664 mg/kg IV

===~ Group 2 - 10.1 mg'kg iV
«-ti--Group 3 - 10.1 mg/kg SC

LA AL DL I A R DL BN S LAY BN B AN b
3 4 5 6 7 & 9 10 11 12 13 14 15
Study Time (days}
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APPENDIX V
Number of Dose Route of { Dose Volume | Dose Concentration (mg/mL)
Group Males (mag/kg)  |Administration {mL/Kkg) Nominal Actual

1 4 2 v 5 0.4 0.407

2 4 10 v 5 2 1.95

3 4 50 v 5 10 10.0

4 4 10 SC 1 10 10.0
Parameters? 2ma/kg vV 10mgkg IV 50 mgikg IV 10 mgfkg SC
n= 4 4 4 4
Tmax (median) 18 min 33 min 5 min Jdays
Cmayx (ng/mL) 68+6.2 280+ 29 1400 £ 210 120 £ 13
Co (ugfml) 667145 276+ 18 1380 £ 170 131+ 18
Ve/W (mLikg) 30.1+£2.0 363124 368+49 776+ 11
Vss/W (mil/kg) 64.0 £16 66.8+8.3 739+ 11 _b
CL/W (mL/day/kg) 476+088 5561046 578+0.84 574 £ 085
AUC5min-30 days (ug-day/mL) | 369+ 68 1620 + 160 7760 + 790 1520 + 210
AUC (pge-day/mL} 43072 1810+ 140 8800 £ 1400 1770 + 260
t1/2 absorption (hr) - - - 185129
t1/20eq (hr) 1151250 109+24 192+95 -
t4/202 (day) 98819 875+0.84 10.3+3.1 939+ 046
MRT {day) 134£22 120+10 131+£35 13.5+ 066
Bioavailability (%) - - - 98

8 Reported as mean + SE, unless ctherwise noted.

b Not appficable.
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—— Group 1 - 2 mgikg IV
~—m— Group 2 - 10 mg/kg IV
—&— Group 3 - 50 mg/kg IV
1000 1% ~—— Group 4 - 10 mg/kg SC
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rhuMAb VEGF Concentration (pg/mL)
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—
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Figure 1. Serum concentration vs. time profiles of rhuMAb VEGF determined by
ELISA with the mean fitted equation superimposed on the data. The mean + SD of
4 monkeys for each group is presented.
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APPENDIX VI

Sacrfice  Specific Activiy 125 jppated Dose  Protein Dose
Group = Tme  (iCilg) (Cikg) (kghg)
DL hMADVEGF 2 2 125 600 48
23 uMAD VEGE 2 dahr 125 652 52
2hMAES 2 2 95 49 49
hMabES 2 48y 95 464 49
APPEAps THIS yay
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Figure 2. Plasma Concentration versus time profiles of '25)-rhuMAb VEGF

and 125-rhuMADb E25. At 2 hours, a mean of four animals per group is shown;
at subsequent timepoints, a mean of two animais is shown per group - the error
bars represent high and low values calculated for each group.
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APPENDIX Vil
Dose Doxe Dose
Level Concentralion Yolune Number
CGroup Treatment Dosing Days {imgfka) (mgfmL) /gy of Males
| rwMAb VEGF Vehicle P4 8 B 15, and 18 [ 1] 1.0 5
saline 18 [ L] 1.0
saline ] r Q 33
2 rhuMABh VEGF 1.4 8, 11.15,and I8 1020 10 1.0 5
satine 18 r* 0 1.0
saline 18 r 0 33
3 rhuMAb VEGF Vehicle 1.4.8, 11,15, and {8 o ¢] Lo 5
cisplatin 18 12k 1.0 1.0
Taxof® 13 4¢ 1.2 33
4 huMAb VEGF 1.4, 8,11, 15, and I8 1Pt 10 1.0 5
cisplatin % 12+ 1.0 1A}
Taxol® H 4 1.2 R

2 Administered as an intravenous bolus dose.

b The minicatheter was flushed with 3 mb of saline after dosing.
¢ Administered as a L-hour infusjon at a rate of 3.3 mL/kg/hour.
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Table 2. Mean (+ SD) rhulMAb VEGF Pharmacokinelic Parameters.
Group 2 - Group 4 -
Parameters rhuMAb VEGF rhuMAb VEGF + cisplatin + Taxol®
Tmayx (median) 30 minutes 30 minutes
Cmax (Mg/mL) 676 + 100 744 120
Vo/W (mLrkg) 481+ 10 37115
Vgs/W (mLikg) 78.0+8.4 725170
CLW (mL/day/kg) 461413 3.99+076
ty/20q (hr) 286+ 34 232+ 14
MRT (day) 18016.0 185127
AUC (pug-day/mL) 2330+ 740 2580 + 510
AUCq (%) 743+80 11.8+9.0
AUCH (%) 926+80 882+80
1000+ 5
o
g \
o
=
g
L2
i
z
3
< 100
Q ] ;
Q )
L
0 i
] i
>
L :
g
= —&— Group 2 - thuMAb VEGF
—0O— Group 4 - thuMAb VEGF + cisplatin + Taxol ©
i
R A . S (N N N f
1 8 15 22 29 36 43
Time (days)

Figure 1. Mean (+ SD) rhuMAb VEGF serum concentrations {ug/mL) after
multiple administration of rhuMAb VEGF with the mean fitted equation
superimposed on the data (n=5 per group).
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Table 3. Mean (t SD) Cisplatin Pharmacokinetic Parameters.

Group 3 - Group 4 -
Parameters cispiatin + Taxol® rhuMAb VEGF + cigplatin + Taxol®
Tmax (median) 5 minutes 5 minutes
Cmax (pgfmlL) 501+055 528+ 0.50
Cg (ug/mlL) 599 +0.58 6.23 £ 0.69
VW (imL/kg) 168 £ 17 162 £ 17
Vgs/W (mLikg) 728 + 160 637 + 150
CL/W (mL/hrikg) 108+14 105223
t4/20.1 (min) 13.4%20 143+24
tq209 (hr) 48.0+ 11 434 £ 11
MRT (hr) 681116 616+16
AUC, (pg-hr/mL} 60.0+9.0 66.3+ 14
AUG (ugehr/mL) 94.12 12 98.6 + 19
AUCy (%) 1569 +0.30 1.69 % 0.54
AUCH (%) 98.4 +0.30 98.3+0.54

10

I I I : I I 1
—— Group 3 - cisplatin + Taxol ©
—O~— Group 4 -thuMAb VEGF + cisplatin + Taxol ®

LES

T

Cisplatin Concentration (ug/mL)

01

[oe g

]
12 24 36 48 60 72
Time post-dose on Day 18 (hours)

Figure 2. Mean (+ SD) cispiatin plasma concentrations {ug/mL) after a single IV
administration of cisplatin on Day 18 with the mean fitted equation superimposed
on the data {n=5 per group).
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Table 4. Mean (+ SD) Taxol® Pharmacokinetic Parameters.

Group 3 - Group 4 -
Parameters cisplatin + Taxol® rhuMAb VEGF + cisplatin + Taxol®
Tmax (median) 1 hour 1 hour
Cmax (Hg/mL) 833129 873+138
Cgp {ug/mL) 64822 6.86+%15
V /W (mLikg) 343+ 95 315+ 56
Vge/W (ml/kg) 1490 £ 590 1200 £ 220
CL/W (mLihrikg) 387 + 130 357 + 94
t1/2011 (min) 263+16 273422
t1/002 (hr) 15517 72714
MRT ¢hr) 39210 3421045
AUC, (ugehrimL) 103+37 109+29
AUC {pg-hr/mL} 11.5+43 120+ 37
AUC 4 (%) 68.2+ 4.1 712159
AUCo (%) 318141 28859

APPEARS THIS Way
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Figure 3. Mean (+ SD) Taxol® plasma concentrations (ug/mL} following 1V
infusion of Taxol® on Day 18 with mean fitted equation superimposed on the

data (n=5 per group).

APPEARS THIS WAY
ON ORIGINAL
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APPENDIX VIII
CPT-11 LY 5-FU rhuMAb VEGF
No.of Dose Conc. Dose Conc. Dosc Conc. Dose Conc.
Group  Males  (mefm™)  {(mg/mb) (nlg!mz) (mg/ml )} (mg./mz) {mg/mL) {(mgkg) {mg/ml.)
1 4 125 1 20 20 506} 50 0 0
2 3 125 | 20 20 500 50 10 10
3 3 100 0.3 20 20 500 50 0 0

The dose and dose volumes for CPT-11. LV, and 5-FU were based on body surface area and adjusted for
cach animal according to the following relationship:

Body surfacc arca tm™) = [body weight (g)““’“.JI x 11.8)F 10.000,

The dose volueme for rhuMAb VEGE was 1 mL&kg.

Day 1 for Group | was 29 August 2000.

Day 1 for Group 2 was 05 September 2000,

Day 1 for Group 3 was 19 September 2000.

Day 1 for additional Group 1 and 2 animals was 10 Oc¢tober 20040

Figure 1
Mean Plasma CPT-1 1 Concentrations following Intravenous Administration of
CPT-11/5-FU/LV with (Group 2} or without (Groups 1 and 3) rhuMAb VEGF
at Days 1 and 8
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Table 3
Mean (= SD) Plasma CPT-11 Pharmacokinetic Parameters following Administration
of CPT-11/ 5-FULV with (Group 2) or without (Groups 1 and 3} rhuMAb VEGF
onDays 1and 8

STN BLA#125085

Group fn] (treatment)

2[5]
1[4] (CPT-11 125/5-FUILV/ 33]

Parameler {CPT-11 125/5-FULV) rhuMAb VEGF) (CPT-11 100/5-FUALY)
CL ({Lhim?) 26.9 (2.86) 25.0 (4.72) 27.6 (5.43)

Vg (LU 42.0 (4.57) 42.7 (9.47) 42.8 (7.59)

by (1) 1.09 (0.0666) 1.18 (0.124) 1.08 (0.0363)
Cona (DMLY 1.93 (0.203) 2.01 {0.432) 1.54 (0.314)
AUC (ng/mL + hr) 4700 {514) 5150 {1050) 3730 (806)
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Figure 2
Mean Plasma 5-FU Concentrations following Intravenous Administration

of CPT-11/5-FU/LV with {Group 2) or without {Groups 1 and 3) rhuMAb VEGF

on Days 1and 8
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Table 4
Mean (+SD) Plasma 5-FU PK Parameters following Administration of
CPT-11/5-FU/LV with (Group 2) or without rhuMAb VEGF (Groups 1 and 3)

Group [n] {treaiment)
2[5}
141 (CPT-11 125/5-FU/LV/ 3(3]

Parameters (CPT-11 125/5-FUMLV) rhuMAb VEGF) (CPT-11 100/5-FUAY)
CL {(I/hrim’) 9.72 (2.49) 8.33 (2.30) 11.4 (1.47)

V. {Lfm’) 8.77 {0.553) 6.86 (0.849) 7.05 (0.158)

tyw (hr) 0.515 (0.174) 0.600 (0.154) 0.434 (0.0584)
AUC,4 (ng/mL e« hr) 54400 (15700) 63400 {15400) 44400 {6190)

N 0R1GixA
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